'Sequential integration' represents a form of auditory grouping in which temporally separated sounds produced by the same source are perceptually bound together over time into a coherent 'auditory stream'. In humans, sequential integration is important in music and speech perception. In this study of the grey treefrog, Hyla chrysoscelis, we took advantage of female selectivity for advertisement calls with conspecific pulse rates to investigate common spatial location as a cue for sequential integration. We presented females with two temporally interleaved pulse sequences with pulse rates of 25 pulses/s, which is half the conspecific pulse rate and more similar to that of H. versicolor, a syntopically breeding heterospecific. We tested the hypothesis that common spatial origin between the two pulse sequences would promote their integration into a coherent auditory stream with an attractive conspecific pulse rate. As the spatial separation between the speakers broadcasting the interleaved pulse sequences decreased from 180 to 0 , more females responded and females had shorter response latencies and travelled shorter distances en route to a speaker. However, even in the 180 condition, most females (74%) still responded. Detailed video analyses revealed no evidence that patterns of female phonotaxis resulted from impaired abilities to localize sound sources in the spatially separated conditions. Together, our results suggest that females were fairly permissive of spatial incoherence between the interleaved pulse sequences and that common spatial origin may be only a relatively weak cue for sequential integration in grey treefrogs.
A fundamental question in sensory biology, and one that is central to understanding the mechanisms of animal communication (Feng & Ratnam 2000; Hulse 2002; Bee & Micheyl, in press) , is how do brains parse continuous streams of sensory information into perceptually distinct units? The processes by which the auditory system solves this problem are often referred to as 'auditory scene analysis' (Bregman 1990; Hulse 2002; Bee & Micheyl, in press ). Analysing acoustic scenes involves integrating or 'grouping' sounds that originate from a single source into perceptually coherent 'auditory streams' or 'auditory objects' that can be attended to and perceptually segregated from other sounds in the environment (Bregman 1990; Carlyon 2004; Bee & Micheyl, in press ).
Two forms of perceptual integration are important in human auditory scene analysis (Bregman 1990) . 'Simultaneous integration' refers to the perceptual grouping of different, simultaneously occurring components of the frequency spectrum (e.g. harmonics, formants) into a representation of a single sound source. 'Sequential integration' on the other hand involves the integration of temporally separated sounds from one sound source (e.g. syllables, words, musical notes) into a coherent auditory stream and their segregation from other intervening and overlapping sounds from other sources. Both simultaneous and sequential integration are important in music and speech perception by humans and in allowing human listeners to solve the so-called 'cocktail party problem,' which refers to the difficulty we sometimes have understanding speech in noisy social environments (reviewed in Bregman 1990; Bee & Micheyl, in press ). Numerous studies have investigated the auditory grouping cues, including common spatial origin and various acoustic
